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II, 1>t InVentione Centr't Ofcillatims . (Per Brook 

Taylor Arrng. Regal . Societal. Social. 

Defimtio. 

Efi Centrum Ofcillationis punttum quoddam in corpore pen - 
dulo , cttjus vibrationes ftngula eodem modoatqt, eodent 
tempore peraguntur, ac ft illud folum ad eandem difian- 
iiam a pnnUo finfipenfionis filo fitjpenderelur. 

P ER. fe vixTatis manifeftum eft in corpore aliquo dari 
hujuftnodi pun&um : utpote cnjas acceleratio de¬ 
beat, (per hanc defi) in omnibus inclinationibus corporis 
penduli ad Horizontem, perinde efle, ac ft a propria tan- 
turo gravitate urgeatur 3 reliquis particulis totius corpo¬ 
ris ejus rnotum proprium haud perturbantibur. Itaqj in 
ordine ad inventionem hujus Centri, praemittenda eft 
una atqj altera propofitio, unde conftet tale pundutn 
dari. 


Prop. 1. Prob, 1 

In corporis Ofcillantis dath qu&vis inclinalione ad Hori¬ 
zontem, invenire pun&um cujw acceleratio perinde fit } 
ac ft ab ipfius propria tan turn gravitate urgeatur. 

Sit A B D corporis propofiti fe&io in piano ad Hori¬ 
zontem perpendicular!, in quo movetur centrum gravi- 
tatis G, centro fulpenfionis exiftente C. Diftinguatur 
corpus in ekmenta prifmatica piano A B D perpend i- 

C 2 cuiaria, 
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cularia, sdeoque Horizonti 
temper parallel a j ut facile 
patebit ex motu centri gravi- 
tatis G in piano illo A B D. 
Atqj ob hujufmodi fitum, 
tale elementum quodvis fpe- 
dari poteft tanquam puridum 
Phyficum p in piano eodem 
ABD ad pundum z loca* 
turn. Reducaturitaq;corpus 
P ro pofitutn in planum Phyficum ABD conftans ex hu- 
jufrnodi particulis p. 

In hoc piano nt inveniatur pundum O, cujus accele- 
ratio propria non mutator ab adionibus particularum 
reliquarum, attendendum eft: ad vires particular cujufvis 
fingularis p in pundo z fits. Nam ex hifee viribus con- 
jundis oritur plani totius motus abColutus f cujus ope 
datnr motus pundi cujufvis propofiti j unde viciflim 
invenitur pundum cujus motus eft datus. 

At urgerur particula p a vi propris gravitatis ^ qus fi 
partinm cobsfio diflolveretur, in dato tempore minimo, 
idatam produceret aecelerationem motus in perpendiculari 
ad Horkontem z y. Ad C z due normalem y x, & refol- 
vetur acceleratio zy in partes zx 8 fxy. Ob corporis 
rigidifatem, tollitur vis z x per refiftentiam pundi C. At 
vi reliqua x y trahituf fpatium.ABD in gyrum circa 
pundum C y & dudd: horizontal G o & perpendiculari 

0 3 

ass,. erit ea ut ■ Nempe ob, gravitatis vim datam, Sc 

v Z 

fimilia triangula x y z & s C z. Ergo vis particulas p ad 

Cs 


Cz 


movendutn fpatium ABD eft ut 

Ad has vires in uoum colligendas, fit O pundum in- 
wiabile, in lined ad libitum duda Sc ad diftantiam ad- 
hac,incognitam CO. Turn erit vis particuls pad mo- 

vendum 
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C z C s C s 

•vendum pundtum 0,ut~ x £--•* p, hoc eft ut ^x p. 

Acceleracio autem, quam tribuit p eidem pun&o O, erit ut 

— — x Itaq:, applicata vi ilia ^ 8 x p ad hanc ac- 

C z C z " v>U 

C o »G s Czq: 

celerationem-^-^- erit quotiens qq^~ , * P particu¬ 
lar quae, fi in ipfo pun&o O fingatur raoveri cum eadem 

. CO x Cs . . , 

acceleratione —-- : —0 eundem omnmo produceret 

v> 7 ., CJ \ 

motum, quern in eodem puntto O producit particula p. 
Hinc demum reducitur Problema ad motuum Theorems 

C s 

notiffimum: Applicata enim fumma virium^^ x p ad futn- 

mam particularism ’ x P> erit quotient- acceleratio 

abfoluta pun&i O. Dein du£lA perpendicular! O o, 
& pofita hac. acceleratione aeqwali dat* acceleration! 

—— ipfiuspunfti 0,dabitur diftantia CO. Sit enim d, 

8 c (juxta method urn- Ffoxtomim) C s x p = M, Sc Czq : 
»p = C. Turn ob C O invariabilem erit fumma om- 

mum vinum x p = Sc fumma omnium parti- 


CO 
Czq; 


cularum — * p 
C O q *. 


CO J 

C 


C o q Unde, applicata fuinm4 

raomentorum ad fummam corporum, erit — » C O = d 
d C 

adeoq^ CO = Irtventis igitu;' CSc M,per Flnxw- 

num methodum inverfamj dabitur C O. E. L 


Cor. A centro gravitatis G ad horizon talem Co due 
perpendicularem G g, & fit corpus ipfum A B C = A. 

Turn 
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Turn ex notiffima indole centri gravitatis erit M= Gg x A. 
Unde eft CO = 

Cg x A 

Prop. Theor. s. 


JiCdem t>ofitis._au£raiur tounBnnt O in reB& C G tranfe* 
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= C G q: + G zq: + 2 C G* Gfc 
Eft ergo C = (aggregato om¬ 
nium C z q : * p =) aggregato 
omnium CGq:*p4Gzq:xn 
— iGG x GF x p + 2 CG x 
Gf * p. At ob centrum gravita- 
tis G, eft aggregatum omnium 
2 C C * G F k p = aggregato 
omnium 2CG x Gf Quare 
eft. C = aggregato omnium 
CGq; » p + Gz q; „ p-CGq : * A + D. At enim 

per Theory .eft C O ErgoCO = CG 

Q. E. D. 



Car. Hinc datur parallelogrammum C G 

enim G O = At dantur A & D. 

GG *A 


X G O. Eft 
Quare datur 


GG»GO = 


D 

a' 


Prop. 4. Theor. g. 


lifdem pofitis , ft in puncfo O conflituatHr partteula phyfica 
C G A 

——0 qtt£ propria gravitate agitata Ofcillet circa 

punftum C 5 Jpatij ABC tnotus perinde ontnino erity 
ac Jt agitaretur ab Ofcillatione ip/tut corporis A. 

Conftat tarn ex Natura centri gravitatis, quam per Prob 

r n.CGxA . . Cz q- x p 

1. Eltenim—— aggregatum omnium —— 

C . 

~COq :* 


Prop. 5, 
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Prop. 5. Prob. 2, 

Dalis corporis cujufvis magnitudine centro gravitatis 
G, & punEfo fufpenjionss C. Invenire ejufdetn cen¬ 
trum Ofcillationis 0. 

Fit per Thecr 1. inveniendo quantitatem C; vel per 
Tfaeor. 2. quasrendo quantitatem D. 


Scholium, 

Ad inftituendnm caleulum in cafu particulari, eligenda 
eft quandtas C vel D, prout fuggerit natcra figurse pro- 
pofita?. Dein data earum alterutra, altera item dabirur 
per tequationem (Prop. C = C G q • * A 4 D. lln- 

D 

de etiam dabitur pgr. CG x GO = — (Cor. Prop. l) 


C 

A 


C G q Cujus ope, ex datis centro gravita¬ 
tis Sc pun&o fufpenfionis, datur centrum Ofcillationis per 
folam divifionem. Quare in quolibet exemplo Temper 
commodiffimum erit hoc parelldogrammum primum 
eruere, vel per computum ipfius D, ve! per quantitatem 
C, ex idonea afiumptione centri fufpenfionis. 

Supereft, ut htec exemplis aliquot 
illuftremus. 

Ex. 1. Sit figura propefiu Pyrarois 
ADC, cuius bafis eft pgr. A D, deque 
mot us centri gravitatis in piano rranfeun- 
te per verticem C Sc diametru n bails 
E F lateri A B paralieJam. 

^ Ad caleulum commod ’films infthuen- 

dum, fit ipfe vertex C cencru n fiiip; n- 
fionis. Turn ad modum Prob. 1. redu- 
catur figira ad planum phyfi um tri- 
anguli Ifofcelis C E F, in quo e r paral¬ 
lels ipfiEF repraefenrat hneam phyficam 
ex particulis p compofitam. Sit C H - a, 

HF 
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H F = b, & C h = x, Tutu ex natura figurse erit 
I) X 

e h = —3 8cparticula p fita ad pundum z erit ut x ; vel 

31 

Potius, fado h z = v, erit v x elementi prifmatici bafts, 
& p erit ut v x x. Unde erit C == C z q .* * v x x = " v x x? 
-j-x r v 2 x. Ideoqj fumma omnium C z q: * p in lined 

h z erit v i xs -f &: .in lined e f (pro v po- 

j bx \ .. r ... 6 b a 2 + 2 b? . „ , 

a / ^ a? 

iteium capiendo fluentem, Sc pro x fcribendo a, erit 
_ 6 b a 2 -f* 2 b? 

C =-•-x a 2 . Eft autem pyramis ipfa A 


2 b 


i5 


a a 


3 

eft C G 


a & diftantia centri gravitatis G a vertice C 


_ 3 


a. Unde - 


__ $ a 2 + 16 b 2 ^ 
8 o 


A 


CGq: =5 


CGxGO 


Ex. 2. Sit figura propofita Conus redus defcriptus ro- 
tatione trianguli ifofcelis EOF circa perpendiculntn 
C H. 

Hie iterum futnpto vertice C pro centre fufpenfionis, 
& fadis C H = a, H E = b, Cb = x, h z — v, ut 

. . , bb , . 

fupra 5 erit p = 2 x v * v — x x — v v 5 unde C = 2 v x 

K x " 4 _“ 7 V K v — X X — V v. Sit B Tegmentum cir- 

culi diametro e f deferipti, quod ad jacet Abfciffe h t - v 3 

D & Or . 
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& Ordinal J — xx-vv; turn erit furnma omnium 
a a 

n * , 4 a2 + b* p 

Czq: x pm re£U hz = a * *-r— x 2 B — * x v 

* 4 a 2 


# Et quando v — eh, eric haec fumma 


b* 2 

* —■ x v 

, 4 a 3 4- b* - . , , 4 a 2 + b 2 . 

2 x * k2 & 5 CD j us dopium —-- x x 2 B eft 


SL2 


pars ipfius C in re£hi e f. Eft antem area B ut x 2 5 fit 

a a 2 4- b 2 

ergo B = cx J ; atq^ pars ilia ipfius Cerit --—-* 

a 

a fj* 4- b 2 

* c x x+.llnde capiendo fluentem erit C~~ —-— * c a?. 
Eft autem conus ipfe A ~ f c a 3 ,8c C G - I a. Unde 

£ _ c g a • = 5 - Lil+iii!.. 

A A- So 


^ Atq$ ad hune modum proced it calculus in alijs figures, 
ubi rationes C h ad h e, St h z ad p font magis com- 
pofit2£ a 


Ex. 3, lit pateat ratio calculi quantitatis D, fit figura 

propofita parallelepipedon, 



cujus facies Horizonti per- 
pendicularis,& paralleia pia¬ 
no motds centri gravita tis eft 
A B D. Due diametros E F 
8t H I, & fit altitude ele- 
mentorum p,:: & fit t r pa- 
rallela H I 3 & G F — a, 
; v. Turn erit D =un 


+ i v v v. Unde ipfius D pars in re<ft& t r erit 2 b x x® 
4 -. *i>3 x *atq> itcrarn fumendo fluentis duplum, erit 

D 
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D = i°iL+±kli. Atqui efs A 


4 a b; uncis eft 


D __ a 2 -f bb 
_ ~ 


12 


D B quad. 


Ex. 4 . Sit ultimum exemp’um in Sphere, cujus circular 
maximus B t r, diameter A B, 2 k 
centrum G. Tumdu&islineisutin 
Schemate fatis patent, erit b = G sq: 

* p -j- Gm q: * p. Ac fiamma om¬ 
nium G s q: x p in refta tr eft 
G sq : duftum in areatn circuli dia- 
metro t r defcripti. Item fumtna 
omnium G M q .* x p in re&d k i eft 
G m q: x aream circulidiametro k i 
defcripri.Unde ftatim conftat efi'eD — quater fluent! ipfius 
G s q : in aream circuli cujus diameter eft t r. Sit ergo 
carea circuli cujus radij quadratum eft 1, & fit G A = a, 
6c G s = x. Turn erit b = 4 x x x x caa — cxx 
= 4c a*x x 2 — 4c x x 4 . Hade fumendo fluentem, 8c 
1 * ^ 

faciendo x = a, erit D — — c a 5 - Eft autem A= — c a*. 

3 

Unde ~=r~aa. 

A 5 

Ob affinitatem folutionis libet bis fubjungere Prob- 
lema de inventione Centri Percuffionis. 



Prop. 6 . Prob. 3. 

Corporis cnjufvis circa datum pun&um ret at i , inventre Cen¬ 
trum Percuffionis ; pun Hunt fcilicet tde % ut Corpus in 
Ulud impingens , <& eadem opera folutum & ptinHo fuj- 
penfionis , ncqm hue usque iliac inclined 

Pritnum conftat hoc punctum quaeri debere ia piano 
tnotus centri gravitatis. Si enim corpus refolvatur in e* 

D 2 leaaeata 
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lements prt r matica 
piano ifii norraalta, 
fercntur ea mofu 
fihi parailelo 3 un¬ 
de momenta ex 12- 
traqj parte ntius 
plani erunt xqua- 
liajadeoq^per refi- 
fientiam fadum in 
hoc piano, corpo¬ 
ris pundutn nullum 
de eo pelietur. Sit 
ergo planum illud 
A X B, ad quod re- 
ducetur corpus per contradionem elemeutorum prif’ma- 
ticorum in particulas p ad punda z fifas, tit in Prob. 1. 
In hoc piano he C centrum rotaiionis 3 am taltem ejus 
projedio fafita per lineam pet- endiculacem in hoc pla¬ 
num demifi-ioi; Sc fit Q, pundum quantum- Per C due 
ad libitum C i, in qua fume punda duo zScf, ita ut. 
dudis z Q. Sc? Q,. fit angulus GzQ obtufus, Sc angulus 
GIQ acutus: atque in pundis z Sc g fint particulse 
p Sc Turn ad C ? dudis normalibus z r Sc £ r, quae 
li: t ad inuicem ut C z ad C ?, ijs reptasfentabuntur, 
vel urates abfoiutse particularum p Sc«•. At harum 
■velocitatum partes quaefunt in diredionibus z Q8c ? Q, 
tolluntur per refiftentiam pundi Q. Ad Q. z Sc Q§ 
due normales CD Sc C d, 8c ob angulos aequale s 
zCD = r z Q, & ? C d = r? Q, velocitatum partes re” 
Jiquse, in diredi; nibus ipfis Qz 8c Q ? perpendiculari- 
bus, erunt ut z D Sc ? d. Unde habita ratione diftantia- 
rurn Qiz8c Q.?, erunt vires particularum p& * ad mo- 
vendum fpa f ium A B in partes corn rarias, ut D z * z Q x p, 
Sc d ? -1 Q. * p. At per conditiones Problematis debent 
fummae hujufinodi contrariarum virium effe inter fe je* 




C ) 

OB angulos ad D &: d refros, font puntfta D & d ad 
circumierentiam circuli diamefro C Qdefcripti. Sit iftius 
circaii centrum E. Turn duftis E z & E icircuit) occur- 
rentious in F Sc I, f St i, erit Dz* zQ — F z * z I — 
E.F q Ez.q: = £Q q: — E z q :,& r d 5 x £Q= E£q; 
—- E Qq : Qtnre erit fumma omnium E Qi] •' * P ~ 
E z q *• x p — tummae omnium E § q : x * — E Q q : x y t, 
8 c terminis tranfpofitis,fumma omnium EQq : ■< p + T : 
= fummae omnium Ezq: x p + E? q : x *■, hoc..eft, fi 
p ponatur tarn pro particuiap jntra circulum, quam pro 
particular extra cuculum, erit fumma omnium EQq: 

* p = fummae omnium Ezq: * p. Ad C Q due 
normalem z s. Turn erit Ezq: = C zq : 4-ECq: 
-— Q C x C s» Quo valcre ipfius E z q : ei fab* 
ftituto, & aequatione debite tracbata, tandem inve* 
nies fumrnam omnium C Q x C s x p = fummar ora 
nium C z q : * p. Unde eft C Q 

fummae omnium Czq:*p . . „ r 

_ 7 -——- 2 - K . At enitn eft fumma 

fumm: omnium C s « p 

omnium C z q : * p ipfa quantitas C in calculo centri 
Ofcillationis : 8r fi centrum gravjtatis fit G, &: ad C Q_ 
ducatur normalis G g, 8c corpus ipfum dicatur. A, erit 
fumma omnium C s x p = C g * A. Unde eft C Q. 
C 

= -r* Sit centrum Oicillationis O, turn per 

Cg x A 

Theor. i. erit CO= 5 b - i Unde eft C g : CG: 

CG x A, 

eO:CQ. Quare per O du&a ad C O perpendicularis 
tranfibit per punftum Q. Q. E. I. 



